Utilization of an isolated, blood-perfused canine papillary muscle preparation as a model to assess efficacy and adversity of class I antiarrhythmic drugs.
To develop a model to predict the efficacy and adversity of class I antiarrhythmic drugs, intraventricular conduction time (IVCT), coronary blood flow (CBF), developed tension of papillary muscle (DT) and idioventricular automaticity rate (VR) were measured following drug administration in an isolated canine papillary muscle preparation cross-circulated with the heparinized blood of a donor dog. Tetrodotoxin, the prototypic fast Na+ channel blocker, and class I drugs increased IVCT and CBF, but decreased DT and VR, in a dose-dependent manner. The profiles of known class I drugs, procainamide, disopyramide, lidocaine, mexiletine and flecainide were similar, but the potencies of each drug were different. Two new class I drugs, ME3202 and AN-132, were also tested and found to have effects that were similar to that of tetrodotoxin. There was a good correlation between the doses of drugs prolonging IVCT by 50% and the canine antiarrhythmic plasma concentrations in our previous study. This model can also be used to estimate the use-dependency and the kinetics of use-dependent sodium channel block; however, it is not suitable for extensive investigation of cellular and molecular mechanisms. Thus, the use of this model facilitates the comparison of multiple cardiac effects of class I drugs and may be an effective way to better assess new antiarrhythmic drugs.